Update on the effects of vitamins A, C, and E and selenium on carcinogenesis.
The effects of vitamins A, C, and E and of selenium on carcinogenesis are briefly summarized and updated. These vitamins and minerals were selected because they have been studied extensively in recent years with a variety of carcinogenesis models. The consumption of vitamin A and its precursors (carotenoids) has been negatively correlated with cancer at a number of sites, particularly the lung. Animal investigations on vitamin A involvement in carcinogenesis have generally been of three types: those assessing the effect of vitamin A deficiency, the effect of excess vitamin A, or the effect of supplementation with synthetic analogs of vitamin A. Vitamin A deficiency had no effect on salivary gland carcinogenesis, enhanced urinary bladder, lung, and liver carcinogenesis, and inhibited colon carcinogenesis. Excess of various forms of vitamin A enhanced or inhibited skin tumorigenesis, inhibited mammary carcinogenesis in rats (but not in mice), and carcinogenesis of the forestomach, liver, and urinary bladder (with one model, but not with another), or enhanced or did not influence lung carcinogenesis. Vitamin A analogs have enhanced or inhibited skin tumorigenesis, inhibited salivary gland, mammary, and urinary bladder carcinogenesis, enhanced tracheal and liver carcinogenesis, and either enhanced or inhibited pancreas carcinogenesis, depending upon the model employed. Although retinoids have been shown to inhibit carcinogenesis at many sites, numerous negative studies have been reported and some reports have indicated enhanced carcinogenesis. The most convincing evidence for the involvement of vitamin C in cancer prevention is the ability of ascorbic acid to prevent formation of nitrosamine and of other N-nitroso compounds. In addition vitamin C supplementation was shown to inhibit skin, nose, tracheal, lung, and kidney carcinogenesis, to either not influence or enhance skin, mammary gland, and colon carcinogenesis, and to enhance urinary bladder carcinogenesis, when given as sodium ascorbate, but not when given as ascorbic acid. Like vitamin C, vitamin E can inhibit nitrosation. Vitamin E was shown to inhibit skin, cheek pouch, and forestomach carcinogenesis, to enhance or inhibit colon carcinogenesis, and to have no effect on or to inhibit mammary gland carcinogenesis, depending upon the method of vitamin E administration or the level of dietary selenium or dietary fat. Selenium effects on carcinogenesis have been recently reviewed and the present discussion only updates this area by indicating that enhancement of carcinogenesis by dietary selenium supplements has been observed in the liver, pancreas, and skin.(ABSTRACT TRUNCATED AT 400 WORDS)